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INFORMATION PROVIDING APPARATUS,
SERVER, INFORMATION PROVIDING
METHOD

INCORPORATION BY REFERENCE

The present application claims priority under 35 U.S.C. §
119 to Japanese Patent Application No. 2017-089274 filed
on Apr. 28, 2017. The content of the application is incor-
porated herein by reference in its entirety.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an information providing
apparatus, a server, and an information providing method.

Description of the Related Art

A vehicle information providing system is described in
Japanese Patent Laid-Open No. 2006-301799, in which a
user asks an operator of an information center for desired
information, and the operator transmits searched informa-
tion from the information center to a vehicle-mounted
device. In the vehicle information providing system
described in Japanese Patent Laid-Open No. 2006-301799,
an operation history of operation of the vehicle-mounted
device by the user and data of results of information search
performed by the user are saved in a history saving unit of
the vehicle-mounted device. The vehicle-mounted device
transmits the data saved in the history saving unit to the
information center when the vehicle-mounted device issues
an information request to the information center 20.

The operator of the information center can refer to the
operation history and the results of information search by the
user received from the vehicle-mounted device to efficiently
search the information.

An information providing apparatus having a function of
receiving and outputting, on an as needed basis, external
information transmitted from a broadcast station, an infor-
mation providing server, or the like is also known as an
information providing apparatus used in a moving body such
as a vehicle. It is difficult for the user riding on the moving
body to view all of the external information at the reception
of the external information. Therefore, there can be a
demand for a utility form in the information providing
apparatus, in which the received external information is
saved in a storage unit, and then the external information
saved in the storage unit is output at a timing requested by
the user.

To handle such a utility form, the information providing
apparatus needs to search for external information requested
by the user from the external information saved in the
storage unit, and extraction of the external information
according to the request by the user is difficult in some cases.

The present invention has been made in view of the
circumstances, and an object of the present invention is to
provide an information providing apparatus, a server, and an
information providing method that can easily extract exter-
nal information according to a request by a user from
external information received in the past and saved in a
storage unit.

SUMMARY OF THE INVENTION

To attain the object, an embodiment of the present inven-
tion provides an information providing apparatus used in a
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2

moving body, the information providing apparatus compris-
ing: an information reception unit that receives external
information; a situation recognition unit that recognizes a
situation of a predetermined change element; an information
output unit that outputs information; an external information
saving unit that sets a reference word related to the situation
of the change element and that associates and saves the
received external information and the set reference word in
an information storage unit after the recognition of the
situation of the change element by the situation recognition
unit at the reception of the external information when the
information reception unit receives the external information;
a search reception unit that receives input of search infor-
mation by a user; an external information extraction unit that
extracts a search word from the search information and that
extracts the external information associated with the refer-
ence word, in which a matching rate with the search word is
equal to or greater than a predetermined level, from the
external information saved in the information storage unit
when the search reception unit receives the input of the
search information by the user; and an extracted information
output unit that outputs the external information extracted by
the external information extraction unit from the information
output unit.

The information providing apparatus may further include:
a route setting unit that sets a route of the moving body from
an origin to a destination; and a route history saving unit that
saves a past history of routes set by the route setting unit in
a route history storage unit, wherein the change element may
be an origin, a transit point, or a destination in a route set by
the route setting unit, the situation recognition unit may
recognize the origin, the transit point, or the destination, and
the external information saving unit may set, as the reference
word, a name of a spot, in which the number of times set in
the past by the route setting unit is smaller than a predeter-
mined number of times, when the external information
saving unit recognizes the spot among the origin, the transit
point, and the destination recognized by the situation rec-
ognition unit from the history of routes saved in the route
history storage unit.

In the information providing apparatus, the change ele-
ment may be a current position of the moving body, the
situation recognition unit may recognize the current position
of'the moving body, and the external information saving unit
may set, as the reference word, a name of the current
position of the moving body recognized by the situation
recognition unit or a name of a facility or a natural object
within a predetermined distance from the current position.

In the information providing apparatus, the external infor-
mation saving unit may change setting of the predetermined
distance according to the facility or the natural object.

In the information providing apparatus, the change ele-
ment may be weather of a region of a location of the moving
body, the situation recognition unit may recognize weather
information on the region, and the external information
saving unit may set a name of a specific natural phenomenon
as the reference word when the weather information recog-
nized by the situation recognition unit includes the specific
natural phenomenon.

In the information providing apparatus, the change ele-
ment may be month and day of a current date, the situation
recognition unit may recognize the month and day of the
current date, and the external information saving unit may
set a name of a specific day as the reference word when the
month and day of the current date recognized by the situa-
tion recognition unit is the specific day.
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In the information providing apparatus, the change ele-
ment may be current time, the situation recognition unit may
recognize the current time, and the external information
saving unit may set a name of an hour as the reference word
when the current time recognized by the situation recogni-
tion unit is within a predetermined range before or after the
hour.

An embodiment of the present invention provides a server
that communicates with an information providing apparatus
through a network, the information providing apparatus used
in a moving body and configured to receive and output
external information, the server including: a reception unit
that receives, from the information providing apparatus,
acquired information data indicating the external informa-
tion and indicating a situation of a predetermined change
element at the time of the acquisition of the external infor-
mation; a reference information data generation unit that sets
a reference word related to the situation of the change
element indicated by the acquired information data and that
generates reference information data indicating the external
information indicated by the acquired information data and
indicating the set reference word; and a transmission unit
that transmits the reference information data generated by
the reference information data generation unit to the infor-
mation providing apparatus.

An embodiment of the present invention provides an
information providing method including the steps of: an
information reception unit receiving external information; a
situation recognition unit recognizing a situation of a pre-
determined change element at the reception of the external
information when the information reception unit receives the
external information; an external information saving unit
setting a reference word related to the situation of the change
element recognized by the situation recognition unit and
associating and saving the external information and the set
reference word in an information storage unit; a search
reception unit receiving input of search information by a
user; an external information extraction unit extracting a
search word from the search information and extracting the
external information associated with the reference word, in
which a matching rate with the search word is equal to or
greater than a predetermined level, from the external infor-
mation saved in the information storage unit when the search
reception unit receives the input of the search information by
the user; and an extracted information output unit outputting
the external information extracted by the external informa-
tion extraction unit from an information output unit.

In the information providing method, the change element
may include at least one of a current position of the moving
body, weather of a region of a location of the moving body,
month and day of a current date, and current time.

The information providing method may further include
the steps of: a route setting unit setting a route of the moving
body from an origin to a destination; and a route history
saving unit saving a past history of routes set by the route
setting unit in a route history storage unit, wherein the
change element may be an origin, a transit point, or a
destination in a route set by the route setting unit, the
situation recognition unit may recognize the origin, the
transit point, or the destination, and the external information
saving unit may set, as the reference word, a name of a spot,
in which the number of times set in the past by the route
setting unit is smaller than a predetermined number of times,
when the external information saving unit recognizes the
spot among the origin, the transit point, and the destination
recognized by the situation recognition unit from the history
of routes saved in the route history storage unit.
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In the information providing method, the change element
may be a current position of the moving body, the situation
recognition unit may recognize the current position of the
moving body, and the external information saving unit may
set, as the reference word, a name of the current position of
the moving body recognized by the situation recognition
unit or a name of a facility or a natural object within a
predetermined distance from the current position.

In the information providing method, the external infor-
mation saving unit may change setting of the predetermined
distance according to the facility or the natural object.

In the information providing method, the change element
may be weather of a region of a location of the moving body,
the situation recognition unit may recognize weather infor-
mation on the region, and the external information saving
unit may set a name of a specific natural phenomenon as the
reference word when the weather information recognized by
the situation recognition unit includes the specific natural
phenomenon.

In the information providing method, the change element
may be month and day of a current date, the situation
recognition unit may recognize the month and day of the
current date, and the external information saving unit may
set a name of a specific day as the reference word when the
month and day of the current date recognized by the situa-
tion recognition unit is the specific day.

In the information providing method, the change element
may be current time, the situation recognition unit may
recognize the current time, and the external information
saving unit may set a name of an hour as the reference word
when the current time recognized by the situation recogni-
tion unit is within a predetermined range before or after the
hour.

According to the embodiment of the present invention,
the reference word related to the situation of the change
element at the time of the reception of the external infor-
mation can be set, and the external information and the
reference word can be associated and saved. When the
search information is input by the user, the external infor-
mation can be extracted, the external information being
associated with the reference word in which the matching
rate with the search word extracted from the search infor-
mation is equal to or greater than the predetermined level. In
this case, the user tends to remember the situation of the
change element at the reception of the external information,
and it is likely that the reference word related to the situation
of the change will be input as a search word. Therefore, the
reference word can be used to perform the search to thereby
easily extract the external information received in the past.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an information providing
apparatus and a server;

FIG. 2 is a flow chart of a process of receiving and saving
external information in an information database;

FIG. 3 is a flow chart of a setting process of a reference
word related to route setting information;

FIG. 4 is a flow chart of a setting process of a reference
word related to date and time information;

FIG. 5 is a flow chart of a setting process of a reference
word related to current position information;

FIG. 6 is a flow chart of a setting process of a reference
word related to weather information;

FIG. 7 is an explanatory view of a reference word related
to a situation of a change element;
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FIG. 8 is an explanatory view of a display screen at the
reception of the external information;

FIG. 9 is a flow chart of a search process of the external
information; and

FIG. 10 is an explanatory view of the display screen at the
extraction of the external information.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An embodiment of the present invention will be described
with reference to FIGS. 1 to 10.

1. Configuration of Information Providing
Apparatus and Server

A configuration of an information providing apparatus
and a server in the present embodiment will be described
with reference to FIG. 1. An information providing appara-
tus 1 of the present embodiment is configured as part of
functions of a vehicle-mounted device (such as a navigation
apparatus and an audio apparatus) mounted on a vehicle
(equivalent to a moving body of the present invention).

The information providing apparatus 1 includes: a control
apparatus 10 that controls overall operation of the informa-
tion providing apparatus 1; a broadcast tuner 30 that receives
broadcast (such as television broadcast, radio broadcast, and
teletext broadcast); an external communication unit 31 that
communicates with a support server 60 and the like through
a communication network 70; a speaker 32 that outputs
sound to the interior of the vehicle; a touch panel 33
including a touch switch 33a and a display 33b4; a micro-
phone 34 for inputting voice and the like of occupants
(mainly, a driver) of the vehicle; a GPS (Global Positioning
System) unit 35 that detects a current position of the
information providing apparatus 1 (current position, latitude
and longitude, of the vehicle); and a storage unit 40 that
stores data of information. The storage unit 40 includes an
information DB 41 (equivalent to an information storage
unit of the present invention), a route history DB 42 (equiva-
lent to a route history storage unit of the present invention),
a map DB 43, and a calendar DB 44.

The control apparatus 10 is an electronic circuit unit
including a CPU (Central Processing Unit), a memory,
various interface circuits, and the like not shown. The CPU
executes a control program of the information providing
apparatus 1 held in the memory to function as an information
reception unit 11, a situation recognition unit 12, an external
information saving unit 13, a search reception unit 14, an
external information extraction unit 15, an extracted infor-
mation output unit 16, a route setting unit 17, and a route
history saving unit 18. The information reception unit 11, the
situation recognition unit 12, the external information saving
unit 13, the search reception unit 14, the external informa-
tion extraction unit 15, and the extracted information output
unit 16 execute processes equivalent to the steps of an
information providing method of the present invention.

The control apparatus 10 also includes a timing unit 19
that calculates current time and date. Note that a first
transmission unit 20 and a first reception unit 21 will be
described in [4. Other Embodiments] later.

The support server 60 is a computer system including a
CPU, a memory, various interface circuits, and the like not
shown.

The information reception unit 11 receives broadcast
external information through the broadcast tuner 30 and
receives external information (such as news and event
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6

information) transmitted from an information transmission
server 80 through the external communication unit 31. The
situation recognition unit 12 recognizes situations of change
elements. In the present embodiment, selected change ele-
ments include a current position of the vehicle (current
position of the information providing apparatus 1), current
date and time, an origin, a stopping point, and a destination
of a route set by the route setting unit 17, and weather of a
region including the current location of the vehicle.

When the information reception unit 11 receives external
information, the external information saving unit 13 sets
reference words related to the situations of the change
elements at the reception of the external information and
associates and saves the external information and the refer-
ence words in the information DB 41 included in the storage
unit 40. The search reception unit 14 receives input of search
information by the user (such as touch operation through the
touch switch 33a and voice input through the microphone
34).

The external information extraction unit 15 extracts a
search word from the search information received by the
search reception unit 14. The external information extraction
unit 15 searches and extracts external information associated
with the reference words matching the search word from the
external information saved in the information DB 41. The
extracted information output unit 16 displays the external
information extracted by the external information extraction
unit 15 on the display 335.

The route setting unit 17 sets a travel route of the vehicle
by referring to map data saved in the map DB 43 of the
storage unit 40 according to a route search operation from an
origin to a destination through a transit point performed by
the user. The route history saving unit 18 saves, in the route
history DB 42, information on the origin, the transit point,
and the destination in the route set by the route setting unit
17.

2. Saving External Information

A process of saving the external information received by
the information reception unit 11 in the information DB 41
in association with the reference words will be described
with reference to FIGS. 2 to 8.

FIG. 2 is a flow chart of a process of receiving and saving
the external information in the information DB. Steps S1 and
S2 of FIG. 2 are processes by the information reception unit
11. When the information reception unit 11 receives the
external information through the broadcast tuner 30 or the
external communication unit 31 in step S1, the information
reception unit 11 advances the process to step S2.

In step S2, the information reception unit 11 determines
whether the received external information is useful for the
driver. For example, the information reception unit 11 deter-
mines that the received external information is useful when
the content of the received external information is informa-
tion (such as traffic information and event information)
related to the region near the current position of the vehicle.
The information reception unit 11 advances the process to
step S3 if the received external information is useful for the
driver and advances the process to step S1 if the received
external information is not useful.

The following steps S3 to S6 are processes by the situa-
tion recognition unit 12 and the external information saving
unit 13. In step S3, reference words related to the informa-
tion on the route set by the route setting unit 17 are set. Note
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that the process of step S3 is not executed when the route is
not set. FIG. 3 is a flow chart of a specific process executed
in step S3.

Step S10 of FIG. 3 is a process by the situation recogni-
tion unit 12, and the situation recognition unit 12 acquires
the origin, the transit point, and the destination in the route
set by the route setting unit 17. The following steps S11 to
S13 are processes by the external information saving unit 13.
In step S11, the external information saving unit 13 refers to
a history of routes set in the past saved in the route history
DB 42 to recognize the numbers of times that the currently
set origin, transit point, and destination are set in the past.

In the next step S12, the external information saving unit
13 determines whether there is a spot in which the number
of times set in the past is smaller than five (equivalent to a
predetermined number of times of the present invention)
among the currently set origin, transit point, and destination.
The external information saving unit 13 advances the pro-
cess to step S13 if there is a spot in which the number of
times set in the past is smaller than five and advances the
process to step S14 if there is no such a spot. In step S13, the
external information saving unit 13 sets, as reference words,
the names of the origin, the transit point, and the destination
in which the number of times set in the past is smaller than
five and advances the process to step S14 (end of process).

Here, the origin, the transit point, and the destination in
which the number of times set is smaller than five are likely
to be spots set for a trip or an outing, and the driver tends to
remember the origin, the transit point, and the destination as
information at the reception of the external information.
Therefore, it is effective to use the name of the origin, the
transit point, or the destination as a reference word.

In step S4 of FIG. 2, a reference word related to the
current date and time is set. FIG. 4 is a flow chart of a
specific process executed in step S4. Step S20 of FIG. 4 is
a process by the situation recognition unit 12, and the
situation recognition unit 12 acquires the date of today
(current day) counted by a counting unit.

The following steps S21 to S23 are processes by the
external information saving unit 13. The external informa-
tion saving unit 13 refers to information on national holidays
or anniversaries (equivalent to specific days of the present
invention) saved in the calendar DB 44 to search for a
national holiday or an anniversary provided with the month
and day of the date of today. Months and days of national
holidays designated by law and private anniversaries regis-
tered by the user are registered in the calendar DB 44.

In the next step S22, the external information saving unit
13 determines whether today is a national holiday or an
anniversary based on the search result in step S21. The
external information saving unit 13 advances the process to
step S22 if today is a national holiday or an anniversary and
advances the process to step S24 if today is not a national
holiday or an anniversary. In step S23, the external infor-
mation saving unit 13 sets the name of the national holiday
(for example, Marine Day) or the name of the anniversary
(for example, wedding anniversary) as a reference word and
advances the process to step S24.

Here, the user is likely to recognize the specific day, and
the user tends to remember the specific day as information
on the day of the reception of the external information.
Therefore, it is effective to use the name of the specific day
as a reference word.

Step S24 is a process by the situation recognition unit 12,
and the situation recognition unit 12 acquires the current
time counted by the timing unit 19. The following steps S25
and S26 are processes by the external information saving
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unit 13. In step S25, the external information saving unit 13
determines whether the current time is within five minutes
before or after the hour (one of 0 o’clock, 1 o’clock, 2
o’clock, . . ., and 23 o’clock) (equivalent to within a
predetermined range before or after the hour of the present
invention).

The external information saving unit 13 advances the
process to step S26 (end of process) if the current time is
within five minutes before or after an hour and advances the
process to step S27 if the current time is not within five
minutes before or after an hour. In step S26, the external
information saving unit 13 sets the name of the hour part of
the current time (name of the hour) as a reference word and
advances the process to step S27 (end of process). For
example, when the current time is 12:03, the external
information saving unit 13 sets “12 o’clock™ as a reference
word.

Here, the user often recognizes approximate time by the
hour when the user is moving. When the user receives the
external information around an hour, the user tends to
remember the name of the hour around the time of the
reception as information at the reception of the external
information. Therefore, it is effective to use the name of the
hour as a reference word.

In step S5 of FIG. 2, a reference word related to the
current position is set. FIG. 5 is a flow chart of a specific
process executed in step S5. Step S30 of FIG. 5 is a process
by the situation recognition unit 12, and the situation rec-
ognition unit 12 acquires the current position of the infor-
mation providing apparatus 1 (current position of the vehicle
provided with the information providing apparatus 1)
detected by the GPS unit 35.

The following steps S31 to S33 are processes by the
external information saving unit 13. In S31, the external
information saving unit 13 refers to the map data saved in
the map DB 43 to search for a facility (such as a building,
leisure equipment, and a traffic facility like an intersection)
or a natural object (such as a mountain and a river) within
apredetermined distance (for example, several km to several
dozen km) from the current position.

Note that the user may be able to register in advance the
facilities or the natural objects to be searched. Furthermore,
the time zone of the search may be limited for a specific
facility or natural object. For example, the time zone of the
search may be limited to at night for a facility with an
improved visibility at night (such as an illuminated build-
ing).

In the next step S32, the external information saving unit
13 determines whether there is a facility or a natural object
coming up in the search in step S31. The external informa-
tion saving unit 13 advances the process to step S33 if there
is a facility or a natural object coming up in the search and
advances the process to step S34 (end of process) if there is
no facility or natural object coming up in the search.

In step S33, the external information saving unit 13 sets
the name of the facility or the natural object coming up in the
search as a reference word and advances the process to step
S34 (end of process). Here, the user tends to remember, as
information at the reception of the external information, the
facilities or the natural objects visually recognized when the
user is moving, even if the user is not particularly conscious
of the facilities or the natural objects. Therefore, it is
effective to use the names of the facilities or the natural
objects as reference words.

In step S6 of FIG. 2, a reference word related to the
current weather is set. FIG. 6 is a flow chart of a specific
process executed in step S6. Step S40 of FIG. 6 is a process
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by the situation recognition unit 12. The situation recogni-
tion unit 12 receives weather news from the broadcast tuner
30 or accesses the information transmission server 80
through the external communication unit 31 to acquire
weather information to thereby acquire weather information
near the current position.

The following steps S41 to S43 are processes by the
external information saving unit 13. In step S41, the external
information saving unit 13 analyzes the content of the
weather information acquired in step S40. In the next step
S42, the external information saving unit 13 determines
whether the weather information includes information on a
specific natural phenomenon, such as a strong wind warning,
a heavy snow warning, and an earthquake warning. The
external information saving unit 13 advances the process to
step S43 if the weather information includes information on
a specific natural phenomenon and advances the process to
step S44 (end of process) if the weather information does not
include information on a specific natural phenomenon.

In step S44, the external information saving unit 13 sets,
as a reference word, the name of the specific natural phe-
nomenon (such as heavy rain, strong wind, heavy snow, and
earthquake) included in the weather information and
advances the process to step S44 (end of process). Here, the
user tends to remember, as information at the reception of
the external information, an abnormal specific natural phe-
nomenon encountered when the user is moving. Therefore,
it is effective to use the name of the specific natural
phenomenon as a reference word.

As a result of the processes of steps S3 to S6 of FIG. 2
described above, the external information saving unit 13 sets
the reference words related to the situations of the change
elements at the time of the reception of the information by
the information reception unit 11 in step S1. In the following
step 7, the external information saving unit 13 saves, in the
information DB 41, the external information received by the
information reception unit 11 in step S1, in association with
the situations of the change elements recognized by the
situation recognition unit 12 in steps S3 to S6 and in
association with the reference words set according to the
situations of the change elements.

Here, D1 of FIG. 7 is an explanatory view showing setting
conditions of the reference words related to the situations of
the change elements. Five change elements of “1. Origin,
transit point, and destination”, “2. Weather”, “3. Date of
today”, “4. Current time”, and “5. Current position” are
adopted in D1, and the reference words related to the
situations of the change elements are set. For example,
“Names of prefectures and cities of origin, transit point, and
destination and POI (Point Of Interest) of destination” is set
as a situation for the change element of “1. Origin, transit
point, and destination”. “Origin, transit point, and destina-
tion in which the number of times set in the past is smaller
than a predetermined number of times” is set as a condition
of the reference word related to the situation.

D2 of FIG. 7 shows an example of setting the reference
words. As for the situations of five change elements of “1.
Origin, transit point, and destination”, “2. Weather”, “3.
Date of today™, “4. Current time”, and “5. Current position”
in D2 of FIG. 7, it is recognized that “1. Origin, transit point,
and destination” is not set (route is not set). It is recognized
that “2. Weather” is “sunny”, and there is no information on
weather advisory, weather warning, or earthquake. It is also
recognized that the situation of “3. Date of today” is “Jul. 18,
2016, Monday”, the situation of “4. Current time” is “Day-
time 9:42”, and the situation of “5. Current position” is
“35.713652 north, 139.804408 cast”.
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In the recognized situations of the change elements,
“Marine Day” is set as a reference word for the situation
“Jul. 18, 2016, Monday” of “3. Date of today”. Furthermore,
“Tokyo Skytree” as a nearby facility is set as a reference
word for the situation “35.713652 north, 139.804408 east”
of “5. Current position”.

FIG. 8 is an explanatory view of a display screen 90 of the
display 335 when the information providing apparatus 1
receives the external information. In the situation illustrated
in the display screen 90, the control apparatus 10 displays
and superimposes a marker 91 indicating the current posi-
tion of the vehicle on a map image 92 around the current
position of the vehicle. When the information reception unit
11 receives external information (news is illustrated in FIG.
8), the control apparatus 10 display a notification image
section 93 for notifying the reception of the news.

The control apparatus 10 also displays characters 95 and
96 of “Marine Day” and “Tokyo Skytree” that are reference
words set by the external information saving unit 13, accord-
ing to the situations of the change elements at the reception
of the news. The user can visually recognize the characters
“Marine Day” and “Tokyo Skytree” to easily remember that
the situation at the time of watching the news is “driving
near the Tokyo Skytree on the Marine Day”.

A detail display button 94 is displayed on the display
screen 90, and the control apparatus 10 displays details of
the received news on the display screen 90 when a touch
operation of the detail display button 94 by the user is
recognized from a detection signal of the touch switch 33a.

3. Searching External Information

A process of searching the external information saved in
the information DB 41 by the external information saving
unit 13 based on the search information input by the user
will be described with reference to FIGS. 9 and 10.

FIG. 9 is a flow chart of a search process of the external
information, and the search process is executed by the search
reception unit 14, the external information extraction unit
15, and the extracted information output unit 16. The search
process of the external information will be described with
reference to the flow chart of FIG. 9.

Step S50 of FIG. 9 is a process by the search reception
unit 14. The search reception unit 14 receives the input of the
search information by the user. In the present embodiment,
the search reception unit 14 receives the input of the search
information through the voice of the user input to the
microphone 34 or through the touch operation of the touch
switch 33a by the user.

The following steps S51 and S52 are processes by the
external information extraction unit 15. The external infor-
mation extraction unit 15 extracts a search word from the
search information input by the user in step S51. For
example, when a user P inputs a voice “search information
on the Marine Day”, the external information extraction unit
15 extracts the “Marine Day” as a search word in the
example illustrated in FIG. 10.

In the next step S52, the external information extraction
unit 15 searches and extracts a reference word matching the
search word (reference word with a matching rate of 100%)
from the reference words saved in the information DB 41. In
the example of FIG. 10, external information 101 and
external information 102 associated with the search word
“Marine Day” as a reference word are extracted. The exter-
nal information 101 is associated with “Marine Day” and
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“Tokyo Skytree” as reference words. The external informa-
tion 102 is associated with “Marine Day” and “XY coast™ as
reference words.

The following steps S53 to S55 are processes by the
extracted information output unit 16. In step S53, the
extracted information output unit 16 determines whether
external data associated with the reference word matching
the search word is extracted by the external information
extraction unit 15. The extracted information output unit 16
advances the process to step S54 if external data associated
with the reference word matching the search word is
extracted and advances the process to step S55 if external
data associated with the reference word matching the search
word is not extracted.

In step S54, the extracted information output unit 16
displays the external information extracted by the external
information extraction unit 15 on the display 3354. The
external information 101 and the external information 102
are displayed on a screen display 100 of FIG. 10. The user
P can perform a touch operation to select interesting infor-
mation from the plurality of pieces of external information
101, 102, . . . displayed on the screen display 100 to display
detailed information 111 as indicated in a screen 110.

4. Other Embodiments

The embodiment of the present invention is not limited to
the example described above, and changes and applications
can be appropriately made within the scope of the present
invention.

In the embodiment, the external information saving unit
13 in the control apparatus 10 included in the information
providing apparatus 1 sets the reference words related to the
situations of the change elements at the time of the reception
of the external information and associates and saves the
external information and the reference words in the infor-
mation DB 41. However, the external support server 60 may
execute the process of associating the external information
with the reference words as shown in FIG. 1.

In this case, the control apparatus 10 of the information
providing apparatus 1 includes the first transmission unit 20
that transmits, to the support server 60, acquired information
data indicating the external information and the situations of
the change elements at the time of the reception of the
external information. The support server 60 includes the
CPU and the memory as described above and the CPU
executes a control program of the support server 60 held in
the memory to function as a second reception unit 64 that
receives the acquired information data transmitted from the
information providing apparatus 1, a reference information
data generation unit 61 that sets reference words related to
the situations of the change elements indicated by the
acquired information data and that generates reference infor-
mation data indicating the external information and the
reference words, and a second transmission unit 63 that
transmits the reference information data to the information
providing apparatus 1.

The control apparatus 10 of the information providing
apparatus 1 includes the first reception unit 21 that receives
the reference information data transmitted from the support
server 60, and the external information saving unit 13
associates and saves, in the information DB 41, the external
information and the reference words indicated by the refer-
ence information data. In this case, the support server 60 is
equivalent to a server of the present invention.

Although the information providing apparatus 1 includes
the storage unit 40 in the embodiment as shown in FIG. 1,
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the support server 60 may include a storage unit 62, and all
or part of the information DB 41, the route history DB, the
map DB 43, and the calendar DB 44 may be included in the
storage unit 62. In this case, the control apparatus 10
accesses the storage unit of the support server through the
external communication unit 31 to transfer information data.

Although the information providing apparatus 1 is part of
the functions of the vehicle-mounted device installed on the
vehicle in the embodiment, the information providing appa-
ratus 1 may be part of functions of a communication
terminal, such as a portable navigation apparatus and a
smartphone, carried and used in the vehicle.

Although the external information saving unit 13 searches
for facilities and natural objects within a predetermined
distance from the current position of the information pro-
viding apparatus 1 in step S31 of FIG. 5 in the embodiment,
the setting of the predetermined distance may be changed
according to the facilities or the natural objects. For
example, the predetermined distance may be set to a long
distance for high mountains that can be visually recognized
from a distance. Furthermore, the name of the current
position may be set as a reference word. For example, AA
street or a traffic circle of BB station may be set as a
reference word.

Although the external information extraction unit 15
searches for the external information associated with the
reference word matching the search word (perfect matching,
matching rate of 100%) in step S52 of FIG. 9 in the
embodiment, the external information extraction unit 15
may search for external information associated with a ref-
erence word with a matching rate equal to or higher than a
predetermined level, instead of perfect matching.

Although the moving body of the present invention is a
vehicle in the embodiment, the present invention can also be
applied when the user carries a portable information pro-
viding apparatus and moves on foot, and the user is the
moving body in this case.

Note that FIG. 1 is a schematic diagram in which the
functional components of the information providing appa-
ratus 1 are sorted according to details of main processes in
order to facilitate the understanding of the present invention,
and the components of the information providing apparatus
1 can also be sorted into a larger number of constituent
elements according to the details of the processes. The
components can also be sorted such that one constituent
element executes more processes. The process by each
constituent element may be executed by one piece of hard-
ware or may be executed by a plurality of pieces of hard-
ware. The process by each constituent element may be
realized by one program or may be realized by a plurality of
programs.

In the control apparatus 10 shown in FIG. 1, the program
executed by the CPU may be downloaded from, for
example, an external server through the external communi-
cation unit 31 and the network 70, and the program may then
be loaded on the memory, such as a RAM, and executed by
the CPU. The program may also be directly loaded on the
memory, such as a RAM, from the external server through
the external communication unit 31 and the network 70 and
executed by the CPU. Alternatively, the program may be
loaded on the memory, such as a RAM, from a storage
medium connected to the information providing apparatus 1.

The processes of the flow charts shown in FIGS. 2 to 6
and 9 are divided according to the details of main processes
in order to facilitate the understanding of the processes by
the control apparatus 10. The present invention is not limited
by the diving method or the names of the processes. The
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processes by the control apparatus 10 may also be divided
into more processes according to the details of the processes.
The processes can also be divided such that one process
includes more processes. The order of processing in each
flow chart is not limited to the illustrated example as long as
similar processing results can be obtained.

REFERENCE SIGNS LIST

1 Information providing apparatus
10 Control apparatus
11 Information reception unit
12 Situation recognition unit
13 External information saving unit
14 Search reception unit
15 External information extraction unit
16 Extracted information output unit
17 Route setting unit
18 Route history saving unit
19 Timing unit
20 First transmission unit
21 First reception unit
30 Broadcast tuner
31 External communication unit
32 Speaker
33 Touch panel
34 Microphone
35 GPS unit
40 Storage unit
41 Information DB
42 Route history DB
43 Map DB
44 Calendar DB
60 Support server (server)
61 Reference information data generation unit
62 Storage unit
63 Second transmission unit
64 Second reception unit
What is claimed is:
1. An information providing apparatus used in a moving
body, the information providing apparatus comprising:
a control apparatus including a CPU which controls
overall operation of circuits; and
a memory including an information database and a route
history database,
wherein the control apparatus includes:
an information reception circuit that receives external
information;
a situation recognition circuit that recognizes a situation
of a predetermined change element;
an information output circuit that outputs information;
an external information saving circuit that sets a reference
word related to the situation of the change element and
that associates and saves the received external infor-
mation and the set reference word in the information
database of the memory after the recognition of the
situation of the change element by the situation recog-
nition unit at the reception of the external information
when the information reception circuit receives the
external information;
a search reception circuit that receives input of search
information by a user;
an external information extraction circuit that extracts a
search word from the search information and that
extracts the external information associated with the
reference word, in which a matching rate with the
search word is equal to or greater than a predetermined
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level, from the external information saved in the infor-
mation database of the memory when the search recep-
tion circuit receives the input of the search information
by the user;

an extracted information output circuit that outputs the
external information extracted by the external informa-
tion extraction circuit from the information output
circuit;

a route setting circuit that sets a route of the moving body
from an origin to a destination; and

a route history saving circuit that saves a past history of
routes set by the route setting circuit in the route history
database of the memory, wherein

the change element is an origin, a transit point, or a
destination in a route set by the route setting circuit, the
situation recognition circuit recognizes the origin, the
transit point, or the destination, and

the external information saving circuit sets, as the refer-
ence word, a name of a spot, in which the number of
times set in the past by the route setting circuit is
smaller than a predetermined number of times, when
the external information saving circuit recognizes the
spot among the origin, the transit point, and the desti-
nation recognized by the situation recognition circuit
from the history of routes saved in the route history
database.

2. The information providing apparatus according to

claim 1, wherein

the change element includes a current position of the
moving body, the situation recognition circuit recog-
nizes the current position of the moving body, and

the external information saving circuit sets, as the refer-
ence word, a name of the current position of the moving
body recognized by the situation recognition circuit or
a name of a facility or a natural object within a
predetermined distance from the current position.

3. The information providing apparatus according to

claim 2, wherein

the external information saving circuit changes setting of
the predetermined distance according to the facility or
the natural object.

4. The information providing apparatus according to

claim 1, wherein

the change element includes weather of a region of a
location of the moving body, the situation recognition
circuit recognizes weather information on the region,
and

the external information saving circuit sets a name of a
specific natural phenomenon as the reference word
when the weather information recognized by the situ-
ation recognition circuit includes the specific natural
phenomenon.

5. The information providing apparatus according to

claim 1, wherein

the change element includes month and day of a current
date, the situation recognition circuit recognizes the
month and day of the current date, and

the external information saving circuit sets a name of a
specific day as the reference word when the month and
day of the current date recognized by the situation
recognition circuit is the specific day.

6. The information providing apparatus according to

claim 1, wherein

the change element includes current time, the situation
recognition circuit recognizes the current time, and

the external information saving circuit sets a name of an
hour as the reference word when the current time
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recognized by the situation recognition circuit is within
a predetermined range before or after the hour.
7. An information providing method comprising the steps

an information reception circuit controlled by a CPU
receiving external information;

a situation recognition circuit controlled by the CPU
recognizing a situation of a predetermined change
element at the reception of the external information
when the information reception circuit receives the
external information;

an external information saving circuit controlled by the
CPU setting a reference word related to the situation of
the change element recognized by the situation recog-
nition circuit and associating and saving the external
information and the set reference word in an informa-
tion database of a memory;

a search reception circuit controlled by the CPU receiving
input of search information by a user;

an external information extraction circuit controlled by
the CPU extracting a search word from the search
information and extracting the external information
associated with the reference word, in which a match-
ing rate with the search word is equal to or greater than
a predetermined level, from the external information
saved in the information database when the search
reception circuit receives the input of the search infor-
mation by the user;

an extracted information output circuit controlled by the
CPU outputting the external information extracted by
the external information extraction unit from an infor-
mation output circuit;

a route setting circuit controlled by the CPU setting a
route of the moving body from an origin to a destina-
tion; and

a route history saving circuit controlled by the CPU
saving a past history of routes set by the route setting
circuit in a route history database of the memory,
wherein

the change element is an origin, a transit point, or a
destination in a route set by the route setting circuit, the
situation recognition circuit recognizes the origin, the
transit point, or the destination, and

the external information saving circuit sets, as the refer-
ence word, a name of a spot, in which the number of
times set in the past by the route setting circuit is
smaller than a predetermined number of times, when
the external information saving circuit recognizes the

5

10

20

25

30

35

40

45

16

spot among the origin, the transit point, and the desti-
nation recognized by the situation recognition circuit
from the history of routes saved in the route history
database.

8. The information providing method according to claim

, wherein

the change element includes a current position of the
moving body, the situation recognition circuit recog-
nizes the current position of the moving body, and

the external information saving circuit sets, as the refer-
ence word, a name of the current position of the moving
body recognized by the situation recognition circuit or
a name of a facility or a natural object within a
predetermined distance from the current position.

9. The information providing method according to claim

, wherein

the external information saving circuit changes setting of
the predetermined distance according to the facility or
the natural object.

10. The information providing method according to claim

, wherein

the change element includes weather of a region of a
location of the moving body, the situation recognition
circuit recognizes weather information on the region,
and

the external information saving circuit sets a name of a
specific natural phenomenon as the reference word
when the weather information recognized by the situ-
ation recognition circuit includes the specific natural
phenomenon.

11. The information providing method according to claim

, wherein

the change element includes month and day of a current
date, the situation recognition circuit recognizes the
month and day of the current date, and

the external information saving circuit sets a name of a
specific day as the reference word when the month and
day of the current date recognized by the situation
recognition circuit is the specific day.

12. The information providing method according to claim

, wherein

the change element includes current time, the situation
recognition circuit recognizes the current time, and

the external information saving circuit sets a name of an
hour as the reference word when the current time
recognized by the situation recognition circuit is within
a predetermined range before or after the hour.
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